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ROBOT CENTER-OF-GRAVITY DISPLAY
DEVICE, ROBOT CONTROL DEVICE, AND
ROBOT SIMULATION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on Japanese Patent Application
No. 2016-137349, the content of which 1s 1ncorporated
herein by reference.

TECHNICAL FIELD

The present invention relates to a robot center-of-gravity
display device, a robot control device, and a robot simula-
tion device.

BACKGROUND ART

In the related art, there 1s a known method for automati-
cally calculating the load weight at the leading end of an arm
of an articulated robot and the center-of-gravity position
thereot without using a force sensor (for example, see PTL

).

CITATION LIST
Patent Literature

{PTL 1} Japanese Unexamined Patent Application, Publi-
cation No. He1 10-138187

SUMMARY OF INVENTION

The present invention provides the following solutions.

An aspect of the present mvention provides a robot
center-oi-gravity display device including: a specification
setting unit that sets the specifications including, at least, the
weights, center-of-gravity positions, and dimensions of
components of respective shafts of a robot; a posture setting
unit that sets position information of the respective shafts of
the robot; a robot-image generating unit that generates a
three-dimensional model image of the robot 1n a state in
which the respective shafts thercof are located at the posi-
tions indicated by the position mformation on the basis of
the position information of the respective shafts of the robot
set by the posture setting unit and the specifications of the
components set by the specification setting unit; a center-
of-gravity-position calculation unit that calculates the cen-
ter-ol-gravity position of the overall robot on the basis of the
position information of the respective shafts of the robot set
by the posture setting unit and the specifications of the
components set by the specification setting unit; an 1image
combining unit that superimposes an indication showing the
center of gravity of the overall robot on the three-dimen-
sional model 1mage generated by the robot-image generating
unit, at the center-of-gravity position calculated by the
center-ol-gravity-position calculation unit; and a display
unit that displays the image generated by the image com-
bining unit.

Another aspect of the present invention provides a robot
control device including any one of the above-described
robot center-of-gravity display devices.

Another aspect of the present invention provides a robot
simulation device including any one of the above-described
robot center-of-gravity display devices.

10

15

20

25

30

35

40

45

50

55

60

65

2
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a block diagram showing a robot control device
including a robot center-of-gravity display device according
to an embodiment of the present invention.

FIG. 2 1s a functional block diagram showing the center-
of-gravity display device in FIG. 1.

FIG. 3 1s a diagram showing an example of an input
screen of a posture setting unit of the center-of-gravity
display device 1n FIG. 2.

FIG. 4 1s a diagram showing an example of information
about the weight and center-of-gravity position of a load,
stored 1n association with a load setting number 1n FIG. 3.

FIG. 5 1s a schematic view of a robot for explaining an
example center-of-gravity calculation method employed by
a center-of-gravity-position calculation unit of the center-
of-gravity display device in FIG. 1.

FIG. 6 1s a diagram showing an example image generated
by an 1image combining unit of the center-of-gravity display
device and displayed on the display unit 1n FIG. 1.

FIG. 7 1s a diagram showing an example indication of the
center-oi-gravity position 1n a robot simulation device.

DESCRIPTION OF EMBODIMENTS

A robot center-of-gravity display device 1 according to an
embodiment of the present invention will be described
below with reference to the drawings.

The robot center-of-gravity display device 1 according to
this embodiment 1s provided in a robot control device 100.

As shown 1n FIG. 1, the robot control device 100 includes
a CPU 2, a bus 3 connected to the CPU 2, and a ROM 4, a
RAM 35, a non-volatile memory 6, a teaching-operation-
panel mtertace (I/F) 7, a shait control circuit 8, and a
center-ol-gravity display control unit 9 that are connected 1n
parallel to the bus 3.

A teaching operation panel 10 1s connected to the teach-
ing-operation-panel interface 7. The teaching operation
panel 10 has a display function. By manually operating the
teaching operation panel 10, an operator generates, corrects,
and records an operating program for the robot 11, sets
various parameters, reproduces a taught operating program,
performs jog feeding, etc.

A system program for supporting the basic functions of
the robot 11 and the robot control device 100 1s stored 1n the
ROM 4. Furthermore, operating programs for the robot 11
that are taught according to the applications and the asso-
ciated setting data are stored in the non-volatile memory 6.
Data, such as programs for various processing, 1s also stored
in the non-volatile memory 6.

As shown 1n FIG. 2, the center-of-gravity display device
1 according to this embodiment includes: a specification
setting umt 12 that sets the specifications including the
weights, center-of-gravity positions, and dimensions of
components of the respective shafts of the robot 11; a
posture setting unit 13 that sets position information of the
respective shafts of the robot 11; a center-of-gravity-position
calculation unit 14 that calculates the center-of-gravity posi-
tion of the overall robot 11; a robot-image generating unit 135
that generates a three-dimensional model 1image of the robot
11; a center-of-gravity-indication generating unit 16 that
generates a center-of-gravity-point indication; an image
combining umt 17 that superimposes the center-of-gravity-
point indication on the three-dimensional model 1image; and
a display unit 18 that displays the combined 1mage.

The specification setting umt 12 1s formed of the non-
volatile memory 6 shown in FIG. 1. More specifically, the
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specifications are set as a result of the data on the length,
weilght, and center-of-gravity position of the respective link
members, serving as the components constituting the respec-
tive shafts of the robot 11, being stored 1n the non-volatile
memory 6.

The posture setting unit 13 1s formed of the teaching
operation panel 10 shown 1n FIG. 1. More specifically, the
posture setting unit 13 sets the position information of the
respective shafts by allowing a user to mput the angle
information of the respective shafts via the teaching opera-
tion panel 10. When the posture setting unit 13 allows the
user to mput the angle information of the respective shatits,
for example, 1t displays an indication as shown in FIG. 3 on
a display 10qa of the teaching operation panel 10 and allows
the user to mnput the installation angle of the robot 11, the
angles of the respective shalts, and the load setting numbers.

The load setting numbers are the numbers allocated to the
respective types of workpieces (loads), hands (components),
etc. attached to the leading end or the like of the robot 11.
As shown 1n FIG. 4, the load setting numbers are stored in
the non-volatile memory 6 so as to be associated with the
load weights, center-of-gravity positions, etc., and, when a
user mputs a load setting number, the associated load weight
and center-of-gravity position can be read.

The center-of-gravity-position calculation unit 14, the
robot-image generating unit 15, the center-of-gravity-indi-
cation generating unit 16, and the image combining unit 17
are Tormed of the CPU 2 and the ROM 4.

The center-of-gravity display control unit 9 1s activated
when a user inputs a center-of-gravity displaying instruction
via the teaching operation panel 10. Then, the center-oi-
gravity display control unit 9 displays an input screen, as
shown 1 FIG. 3, on the display 10a of the teaching
operation panel 10 to allow the user to input information,
and reads the component weight and center-of-gravity posi-
tion data from the non-volatile memory 6 constituting the
specification setting unit 12.

The robot-image generating unit 15 1s configured such
that the center-of-gravity display control unit 9 causes the
CPU 2 to generate a three-dimensional model image of the
robot 11 by using a robot-image generating program stored
in the ROM 4, on the basis of the mput information about the
angles of the respective shafts and the read lengths of link
members of the components.

The center-of-gravity-position calculation unit 14 1s con-
figured such that the center-of-gravity display control unit 9
causes the CPU 2 to calculate the center-of-gravity position
of the overall robot 11 by using a center-of-gravity calcu-
lation program stored in the ROM 4, on the basis of the read
component weight and center-of-gravity position data, the
input information about the angles of the respective shafts,
etc.

An example center-of-gravity position calculation method
employed by the center-of-gravity-position calculation unit
14 will be described with reference to Expression 1 and FIG.
5, by taking a three-axis robot 11 having five units (com-
ponents) 21, 22, 23, 24, and 25 and a hand 26 and a
workpiece 27 attached at the leading end as an example. The
center-ol-gravity position of the overall robot 11 can be
calculated using Expression 1.

{Expression 1}

n n
Xg = Z WX, + WXy + WMW]/(Z w; + Wy + WW]
I=m

I=m
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-continued

(m < n m and r are natural numbers)
H H
Yg = (Z Wi¥i + Wp¥p + Wwyw]/(z Wi +wp + Ww]
I=m I=m
(m < n m and r are natural numbers)
H M
lg <= [Z Wil + Wiy t WWZW]/[Z Wi+ wy, + Ww]
i=m I=m

(m < n m and r are natural numbers)

In Expression 1,
w_: the weight of the n-th unit,

w,: the weight of the hand 26,

w_ . the weight of the workpiece 27,

X,. the X coordinate of the center-ot-gravity position of the
overall robot 11, based on the x coordinate, x,, of the
origin of the robot 11,

Y.+ the y coordinate of the center-ot-gravity position ot the
overall robot 11, based on the y coordinate, y,, of the
origin of the robot 11,

z,. the z coordinate of the center-of-gravity position of the
overall robot 11, based on the z coordinate, z,, of the
origin of the robot 11,

X, : the X coordinate of the center-of-gravity position of the
n-th unit, based on the x coordinate, x,, of the origin of the
robot 11,

y : the y coordinate of the center-of-gravity position of the
n-th unit, based on the y coordinate, y,, of the origin of the
robot 11,

z,: the z coordinate of the center-ot-gravity position of the
n-th unit, based on the z coordinate, z,, of the origin of the
robot 11,

X, : the X coordinate of the center-of-gravity position of the
hand 26, based on the X coordinate, X, of the origin of the
robot 11,

y,. the y coordinate of the center-of-gravity position of the
hand 26, based on the y coordinate, y,, of the origin of the
robot 11,

z,: the z coordinate of the center-of-gravity position of the
hand 26, based on the z coordinate, z,, of the origin of the
robot 11,

X, : the x coordinate of the center-of-gravity position of the
workpiece 27, based on the x coordinate, x,, of the origin
of the robot 11,

y . the y coordinate of the center-of-gravity position of the
workpiece 27, based on the y coordinate, y,,, of the origin
of the robot 11, and

7z . the z coordinate of the center-of-gravity position of the
workpiece 27, based on the z coordinate, z,, of the origin

of the robot 11.

Furthermore, because the first unit 21 1s fixed to the
ground, and the center-of-gravity position thereof does not
change, the coordinates (x,, v,, Z,) of the center-of-gravity
position of the first unit 21 based on the origin (X4, V4, Zo)

of the robot 11 are expressed as:

x,=L1gx;
yi1=L1gy; and

z,=L1gz,

by using the X, y, and z components (LL1gx, L1gy, and L1gz)
of the distance based on the origin of the robot 11.
The second unit 22 1s rotated by the first unit 21 about the

vertical axis, at a rotation angle ¢,. Hence, the coordinates



US 10,302,519 B2

S

(X,, V-, Z,) of the center-of-gravity position of the second
unit 22 based on the origin (X,, v,, Z,) of the robot 11 are
expressed as:

X>,=L2gx cos @q;
v>=L2gvy sin ¢,; and

z5=12g7z,

by using the X, y, and z components (LL.2gx, L.2gy, and L.2gz)
of the distance based on the origin of the robot 11.
The coordinates of the center-of-gravity positions of the

third, fourth, and fifth units 23, 24, and 25 are:

X3=(L y1+L g SIN 5)COS @y;
y3=(Lj+L p, SN po)SIN @ ;

z3=Ljppg cOS @

Xg=(L 1 +L 5 sin @o+L 3, COS 3)COS Py;
Ya=(Ly+Lp sin @+l 3, cOS @3)8in @3
z,=Lj, cos @y+L 53, SIN @3;

Xs=(L 7 +L 5 si @y+L 5y, COS 3)CO8 @y;
vs=(L ;1+L 5 sin Qo+l 54, COS (p;)sin ¢p,; and

zs=Lp cos @+l 5, sin 3.

Herein,

L ;: the oflset between the center of rotation of the first unit
21 and the center of rotation of the second unit 22;

L ,.: the length of a link that 1s swung 1n the vertical direction
by the second umit 22;

L. the distance between the center of rotation of the
second unit 22 and the center-of-gravity position of the
second unit 22;

L 3. the distance between the center of rotation of the third
unit 23 and the center-of-gravity position of the third unit
23;

L 4. the distance between the center of rotation of the third
unit 23 and the center-of-gravity position of the fourth
(wrist) unit 24;

¢,: the rotation angle of the second unit 22 about the
horizontal axis; and

¢ 5: the rotation angle of the third unit 23 about the horizontal
axis.

The coordinates of the center-of-gravity position of the
overall robot 11 can be calculated with Expression 1 by
assuming that n=1 and m=5, and the coordinates of the
center-ol-gravity position of the second unit 22 alone can be
calculated with Expression 1 by assuming that n=m=2.
Furthermore, the coordinates of the center-of-gravity posi-
tion of a complex unit composed of the second and third
units 22 and 23 can be calculated with Expression 1 by
assuming that n=2 and m=3.

The center-of-gravity-position calculation unit 14 calcu-
lates and displays the center-of-gravity position on the
display 10a when, for example, information about the angles
of the respective shalts and the load setting numbers are
input in the input screen 1 FIG. 3, and then a conversion
arrow 1s designated. As shown 1n FIG. 3, a reverse-conver-
sion arrow may be provided. With this configuration, by
designating the reverse-conversion arrow after inputting the
load setting numbers and the center-of-gravity position, the
position 1information of the respective shafts may be

obtained by reverse conversion.
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The center-of-gravity-indication generating unit 16 1s
configured such that the center-of-gravity display control
umit 9 causes the CPU 2 to generate a center-of-gravity
indication 1mage in which, for example, a preliminarily
stored 1mage of a sphere or the like 1s disposed at the
center-ol-gravity position of the overall robot 11 that has
been calculated by the center-of-gravity-position calculation
unit 14.

The 1mage combiming unit 17 1s configured such that the
center-ol-gravity display control unit 9 causes the CPU 2 to
combine the three-dimensional model image of the robot 11
that has been generated by the robot-image generating unit
15 and the center-of-gravity indication image that has been
generated by the center-of-gravity-indication generating unit
16 and disposed at the center-of-gravity position of the
overall robot 11 to generate a combined 1mage.

Then, the combined 1mage generated by the CPU 2 1s sent
to the teaching operation panel 10, via the teaching-opera-
tion-panel interface 7, by the center-of-gravity display con-
trol unit 9 and 1s displayed on the display 104 of the teaching
operation panel 10, as shown 1n FIG. 6.

According to the thus-configured robot center-of-gravity
display device 1 according to this embodiment, a user can,
simply by iputting information about the angles of the
respective shafts with which a posture of the robot 11 about
which he/she wants to check the center-of-gravity position 1s
achieved and then selecting a load, easily and intuitively
check an 1mage in which an indication showing the center of
gravity 1s superimposed on a three-dimensional model
image ol the robot 11 that assumes that posture, on the
display 10a. Accordingly, 1t 1s possible to determine the
center-oi-gravity position of the robot 11 when the robot 1
1s transported or when construction of a robot system 1is
considered, leading to an advantage 1n that 1t 1s possible to
prevent the robot 11 from falling over eftc.

Furthermore, as described above, by inputting the instal-
lation angle of the robot 11, even when the robot 11 1is
installed 1n an inclined manner, it 1s possible to calculate the
center-oi-gravity position by taking the installation angle
into account.

Note that, i this embodiment, although an example case
where the specification setting umit 12 1s formed of the
non-volatile memory 6 has been described, the user may
input information from the teaching operation panel 10.

Furthermore, although the posture setting unit 13 allows
the user to input mformation from the teaching operation
panel 10, instead of this, information about the angles of the
respective shafts in the respective steps of the robot oper-
ating program designated by the user may be read and then
configured 1n a chronological order.

More specifically, every time the information about the
angles of the respective shafts 1n each step 1s read from the
robot operating program, a three-dimensional model 1image
of the robot 11 1s generated by the robot-image generating
umt 15, the center-of-gravity position of the overall robot 11
1s calculated by the center-of-gravity-position calculation
umt 14, an indication of the center of gravity 1s generated by
the center-of-gravity-indication generating umt 16, and
images are combined by the image combiming unit 17 and
displayed on the display unit 18. As a result, the three-
dimensional model 1mage of the robot 11 moves like a
frame-by-frame i1mage or video, and the center-of-gravity
position 1n each posture also moves with the movement of
the three-dimensional model image. Thus, there 1s an advan-
tage 1n that the user can easily and intuitively determine
changes of the center-of-gravity position during the opera-
tion of the robot 11.
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In this embodiment, although the center-of-gravity-indi-
cation generating umt 16 generates a spherical indication
showing the center of gravity at the center-of-gravity posi-
tion, the shape of the indication 1s not limited to spherical,
but may be any shape. Furthermore, mn addition to the
spherical or other indication of the center of gravity, as
shown 1n FIG. 6, the coordinate values of the center of
gravity may be indicated by text. By doing so, a user can
more accurately check the position of the center of gravity.

In this embodiment, although the center of gravity of the
overall robot 11 1s displayed, 1n addition to this, as shown 1n,
for example, FIG. 6, center-of-gravity positions P1, P2, and
P3 of the units 21, 22, 23, 24, and 25 of the respective shaits
may be displayed.

In this embodiment, although a case where the robot
control device 100 1s provided with the center-of-gravity
display device 1 has been described, instead of this, the
center-oi-gravity display device 1 may be provided i a
simulation device that 1s not connected to the robot 11. By
doing so, as shown 1n FIG. 7, the present invention can be
used 1n a case where the center-of-gravity positions P1, P2,
and P3 in the respective postures of the robot 11 are
simulated, when a large load (for example, a car or a hand
for handling the car) or the like that 1s diflicult to prepare 1s
assumed.

As a result, the above-described embodiment leads to the
following aspects.

An aspect of the present invention provides a robot
center-of-gravity display device including: a specification
setting unit that sets the specifications including, at least, the
weights, center-of-gravity positions, and dimensions of
components of respective shafts of a robot; a posture setting
unit that sets position information of the respective shaits of
the robot; a robot-image generating umt that generates a
three-dimensional model 1mage of the robot in a state in
which the respective shafts thereof are located at the posi-
tions indicated by the position mformation on the basis of
the position information of the respective shafts of the robot
set by the posture setting unit and the specifications of the
components set by the specification setting unit; a center-
of-gravity-position calculation unit that calculates the cen-
ter-of-gravity position of the overall robot on the basis of the
position information of the respective shaits of the robot set
by the posture setting unit and the specifications of the
components set by the specification setting unit; an image
combining unit that superimposes an indication showing the
center ol gravity of the overall robot on the three-dimen-
sional model image generated by the robot-image generating
unit, at the center-of-gravity position calculated by the
center-ol-gravity-position calculation unit; and a display
unit that displays the image generated by the image com-
bining unit.

According to this aspect, once the specification setting
unit sets the specifications including the weights, center-oi-
gravity positions, and dimensions of the components of the
robot, and the posture setting unit sets the position infor-
mation of the respective shaits of the robot, the robot-image
generating unit generates a three-dimensional model 1mage
of the robot 1n a state 1n which the respective shafts thereof
are located at the positions indicated by the position infor-
mation. Then, the center-of-gravity-position calculation unit
calculates the center-of-gravity position of the overall robot
on the basis of the position information of the respective
shafts of the robot and the specifications of the components,
and the 1mage combining unit generates an 1mage 1 which
an indication showing the center of gravity of the overall
robot 1s superimposed on the generated three-dimensional
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image ol the robot, at the center-oi-gravity position. Then,
this 1mage 1s displayed on the display unit. With this
configuration, regardless of the posture of the robot, the user
can easily and mtuitively determine the center-of-gravity
position of the robot through the image displayed on the
display unat.

In the above aspect, the indication showing the center of
gravity may include coordinate values showing the center-
of-gravity position of the overall robot.

With this configuration, by displaying the coordinate
values showing the center-of-gravity position of the overall
robot, the user can more clearly determine the center-oi-
gravity position of the robot.

Furthermore, 1n the above aspect, the center-of-gravity-
position calculation unit may calculate the center-of-gravity
positions of the respective components, and the image
combining umt may superimpose indications showing the
centers of gravity of the respective components on the
three-dimensional model i1mage, at the center-of-gravity
positions of the respective components.

With this configuration, the user can easily and intuitively
determine the center-of-gravity positions of the respective
components, 1n addition to the center-of-gravity position of
the overall robot.

Furthermore, 1n the above aspect, the components may
include a load attached to the leading end of the robot.

With this configuration, the load attached to the leading
end of the robot 1s treated as a part of the components of the
robot, thus enabling the user to easily determine the center-
of-gravity position of the overall robot including the load.

Furthermore, 1n the above aspect, the posture setting unit
may read multiple sets of position information of the respec-
tive shafts of the robot recorded 1n an operation program of
the robot and may configure the position information 1n a
chronological order.

With this configuration, when the respective shafts of the
robot move so as to assume a plurality of postures 1 a
chronological order in accordance with the operation pro-
gram ol the robot, as a result of the posture setting unit
setting position mformation of the respective shafts at dif-
ferent times, the robot-image generating unit generates
three-dimensional model 1mages of the robot at these times,
the center-oi-gravity-position calculation unit calculates the
center-ol-gravity positions of the overall robot at these
times, and 1mages in which an indication of the center of
gravity 1s superimposed on the three-dimensional model
image are generated.

As a result, by displaying the thus-generated plurality of
images so as to be switched from one to another 1n a
chronological order, the three-dimensional model 1image of
the robot moves like a frame-by-irame 1mage or video, and
the center-of-gravity position in each posture also moves
with the movement of the three-dimensional model 1image.
With this configuration, the user can easily and intuitively
determine changes of the center-of-gravity position during
the operation of the robot.

Furthermore, 1n the above aspect, the position information
of the respective shafts of the robot may 1nclude the instal-
lation angle of the robot.

With this configuration, even 1f the robot 1s mstalled 1n an
inclined manner, 1t 1s possible to calculate the center-oi-
gravity position, taking the installation angle into account.

Another aspect of the present invention provides a robot
control device including any one of the above-described
robot center-of-gravity display devices.
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Another aspect of the present invention provides a robot
simulation device including any one of the above-described
robot center-of-gravity display devices.

The present invention provides an advantage in that 1t
enables a user of a robot to easily determine the center-of- 5
gravity position of the robot.

REFERENCE SIGNS LIST

1 center-of-gravity display device

2 CPU (center-of-gravity-position calculation unit, robot-
image generating unit, center-oi-gravity-indication gen-
crating unit, and 1mage combining unit)

4 ROM (center-of-gravity-position calculation unit, robot-
image generating unit, center-of-gravity-indication gen-
crating unit, and 1mage combining unit)

6 non-volatile memory (specification setting unit)

10 teaching operation panel (posture setting unit)

11 robot

12 specification setting unit

13 posture setting unit

14 center-of-gravity-position calculation unit

15 robot-image generating unit

17 1image combining unit

18 display unait

21, 22, 23, 24, and 23 unit (component)

26 hand (component)

27 workpiece (component and load)

100 robot control device
The 1nvention claimed 1s:

1. A robot center-of-gravity display device comprising:

a specification setting unit that stores specifications set in
advance, the specifications including, at least, the
weights, center-of-gravity positions, and dimensions of
components of respective shafts of a robot;

a posture setting unit 1n which position information of the
respective shafts of the robot 1s set on a basis of
designation by a user;

a robot-image generating unit that generates a three-
dimensional model 1mage of the robot 1n a state 1n
which the respective shaits thereof are located at the
positions indicated by the position information based
on the position information of the respective shaits of
the robot set by the posture setting unit and the speci-

10

15

20

25

30

35

40

10

fications of the components of the respective shafts of
the robot set by the specification setting unait;

a center-of-gravity-position calculation unit that calcu-
lates the center-of-gravity position of the overall robot
based on the position imformation of the respective
shafts of the robot set by the posture setting unit and the
specifications of the components of the respective
shafts of the robot set by the specification setting unait;

an 1mage combining unit that superimposes an imdication
showing the center of gravity of the overall robot on the
three-dimensional model image generated by the robot-
image generating unit, at the center-of-gravity position
calculated by the center-of-gravity-position calculation
unit; and

a display unit that displays the image generated by the
image combining unit.

2. The robot center-of-gravity display device according to
claim 1, wherein the indication showing the center of gravity
includes coordinate values showing the center-of-gravity
position of the overall robot.

3. The robot center-oi-gravity display device according to
claim 1, wherein

the center-of-gravity-position calculation unit calculates
the center-of-gravity positions of the components of the
respective shaits of the robot, and

the 1mage combining unit superimposes indications show-
ing the centers of gravity of the components of the
respective shafts of the robot on the three-dimensional
model 1mage, at the center-of-gravity positions of the
components of the respective shaits of the root.

4. The robot center-of-gravity display device according to
claim 1, wherein the components include a load attached to
a leading end of the robot.

5. The robot center-oi-gravity display device according to
claim 1, wherein the posture setting unit reads multiple sets
ol position information of the respective shafts of the robot
recorded 1n an operating program of the robot and configures
the position information in a chronological order.

6. The robot center-of-gravity display device according to
claim 1, wherein the position information of the respective
shafts of the robot includes the installation angle of the
robot.



	Front Page
	Drawings
	Specification
	Claims

